Abstract. At universities, Statistics courses usually have the reputation of being an "intimidating" in students and professors, which bothers both professors and students that one doesn't want to teach and the other doesn't want to study. The purpose of the paper is to seek a set of teaching modes which can enhance students' autonomous learning ability, stimulate their interest in learning and improve academic performance. This paper adopts empirical research method, as well as pre-class design, in-class discussion, counseling, after-class evaluation and other methods, to introduce the concept of flipped classroom into statistics course teaching. The results show that the new teaching mode not only enables students to grasp the basic knowledge of statistics, but also enhances the students' autonomous learning ability and stimulates their interest in the subject. In the same time, it has also been recognized and liked by students.
Introduction

Research Background
Flipped class is also called reversed class. Jonathan Bergmann and Aaron Sams, two chemistry teachers at Forest Park Middle School in Colorado, USA, first adopted the flipped teaching mode in class. They videotaped the lectures for students to watch at home. In class, the teacher instructs the students to complete their homework [1] . This is quite different from traditional teaching. Traditionally, teachers lecture in class and students complete homework at home [2] . It is the greatest advantage of flipped classroom that it enhances the students' ability to learn independently, increases the interaction time between teachers and students, stimulates students' interest in learning, and improves academic performance. Therefore, this teaching mode gains popularity among students and professors. It also attracted the attention of many teachers and scholars.
The core idea of the reversal classroom is to reverse the process of knowledge imparting and knowledge internalization, and to change the teaching mode from teacher-centered to student-centered and self-learning-centered.
In terms of research content, foreign scholars mainly focus on applied research, and the research fields are mostly concentrated in science and engineering disciplines, ranging from middle schools to universities. Chinese scholars began their research on flipped classroom in 2012, mainly focusing on the American model of flipped classroom [3] , [4] . Some scholars have applied this teaching mode to their own teaching. For example, Jukui Middle School in Chongqing and Changle No. 1 Middle School in Shandong applied flipped classroom teaching [5] . At universities, some teaching methods are also used in some disciplines, such as information technology and college English courses [6] , [7] . From the perspective of research methods, American scholars mainly use empirical research [8] , while Chinese scholars seldom use empirical research. Therefore, this study will use empirical research method to introduce the flipped classroom into statistics professors. On the one hand, we can get first-hand information, on the other hand, we can also provide reference for other scholars who are interested in the flip classroom.
Research Purpose
This paper seeks a set of teaching mode to enhance students' autonomous learning ability, stimulate interest and improve academic performance. In the same time, it will create a new way for lecturing class.
Research Contents
The teaching process of statistics, the form of classroom organization, the role of teachers and students, teaching strategies, teaching evaluation methods, etc.
Research Methods
Empirical Research Method.
Feasibility Analysis of the Teaching Model of Flipping Classroom Teaching in Statistics Teaching
Statistics is a discipline that studies how to collect, collate, and analyze quantitative data of a large number of phenomena, and to infer the theory and methods of its nature and regularity. Therefore, the content of statistics is mainly divided into two parts: one is the theoretical part, and the other is the practical application part. The traditional way of teaching statistics is to study the theoretical part most of the time in the classroom. The actual application part is usually done through homework and practice. Therefore, the student's time is divided into two parts, one in the classroom and the other after the class Most teachers have great hopes for students after class, because all the theory they have learned in class can only be consolidated and digested through a large number of exercises after class. If students can't complete their homework after class, students will have a hard time mastering statistical theory part. However, from the actual experience, only a small fraction of students do their homework seriously and master the theory they have learned in the classroom, while most students fail to independently complete the assignments as required by professors and university's honor code.
This has caused statistics to become a daunting subject, and it has become a headache for many students and teachers. More than one-third of the students has to retake the exams next semester.
According to the principle of flipping classrooms, is it feasible to move more important parts, homework assignments, to the classroom?
The teaching of the statistics course is divided into two parts, the theoretical part and the application part. The traditional one-way teaching method has proved successful in the theoretical part. Therefore, it can be moved to after-class part without diminishing efficiency.
The theoretical part can be made into a PowerPoint or a small video, which is placed after class for students to learn repeatedly. The application part is usually implemented through homework exercises. This part is more difficult in learning process, because this part requires students not only to understand the theoretical knowledge, but also requires students to have high application ability. These all contribute to difficulty in the class, low academic performance and high retest rate. If homework is put into the classroom after class, it can prevent students from cheating and let teachers participate in the students' learning process, as well as produce centralized counseling time on the difficult problems. Teachers can give students with weak understanding ability individualized guidance, and thus increase efficiency.
The thinking mode of flipping the classroom is to put the time for students to do their homework in the classroom, and to make the content of the class into a video for the students to learn after class. It can be seen that the teaching of statistics can adopt the teaching method of flipping classroom. Therefore, such idea can be applied to statistics course.
Design of Statistical Teaching Model
Role Swapping
Classroom: students are the mainstay, supplemented by teachers Application: One third of the time belongs to the teacher, and two thirds of the time belongs to the student. Teachers ask questions to inspire students to figure out the answer themselves.
Rearrange the Course Content
The teacher designed the whole book into a big and comprehensive case, consisting of several intermediate cases, and set each chapter as a solution to that intermediate case. So, the structure of the whole book becomes: case -solution.
Build a Good Relationship with Students
It directly contributes to students' interest and efficiency in learning by building a sound relationship between professors and students [9] . To this end, we can established a good relationship with students mainly through the following methods.
First, get to know the students. The professors can get to know the students by tracking attendance, asking questions and discussing questions Second, teacher can become a helper and friend of student. He can discuss with students the purpose of learning and future life planning. Exploring what role this course will play in their future life etc.
Third, explore how to learn this course. Transform the opposing roles of students and teachers into helpers and helpless, helpers and assisted students, so that students become active in the learning process Fourth, establish long-term relationships. The main method is to pay attention to each student, especially to the students who are struggling to learn, to complete the learning tasks with them, and to establish a long-lasting relationship Fifth, establish students' self-confidence, and discover the strengths of students in a timely manner and give encouragement and support
Process Design
Before Class. First, the teaching content is targeted and tasked.
The whole book can be designed to solve a big case in real life. The problem consists of many intermediate cases. For example, he can show a scene of life, put forward the problems that need to be solved in order to inspire students to think independently. By assigning homework, he can also let students think about what they want to learn before class and try to solve them.
Second, the students are grouped according to the principle of voluntary participation. Third, provide theoretical knowledge and learning support. Before class, provide courseware or micro-course videos for students to learn before class. The micro-course can be done by the teacher or by the classmates.
In Class. First, student need to review the theoretical knowledge before class and the professor will check the completion of student work. The time is controlled within 15 minutes. This time can often be adjusted according to the difficulty of the content. In addition, professors can also ask questions and do some exercises such as review questions.
Secondly, student need to concentrate on the theoretical knowledge of this chapter. Since the classmates have already reviewed the class before class, they are listening with questions at this time, which is equivalent to the second review of knowledge, so the efficiency is higher. Time control in 10-20 minutes.
Third, do the case in class and time control is 40-60 minutes. According to the content of the lecture, the assignment is divided into group assignments and personal assignments. The assignments that need to be discussed are arranged for the entire group of assignments; the assignments discussed between the students are not required as personal assignments. During the homework, students are encouraged to learn to share and communicate and help each other to develop students' initiative and teamwork skills. Let some students who have strong comprehension take the role of a teacher and provide counseling to the problematic students. In this way, both the teacher's pressure and the understanding of knowledge are deepened, and their self-confidence and interest in the classroom are cultivated.
By putting classroom assignments into the classroom, teachers can spend more time tutoring groups and classmates with poor knowledge, and focusing on helping students with weak learning skills.
After Class. Establish an online learning instant message group, such as QQ group, where professor can share courseware, homework and answers. The concept of the course is made up of small videos, courseware, homework and answers from teachers or students for discussion and study.
Teaching Results Evaluation and Testing
Successful teaching is mainly reflected in two aspects. First, the students' mastery of the knowledge of the course, and the second was to stimulate students to have an interest in the course. Therefore, this study will evaluate the effectiveness of the new teaching method from two aspects. On the one hand, the student's test scores, and the second is the student's interest in the course.
Empirical Analysis
Participants: 78 students in the 2014 economics major, 59 in the 2014 international trade majors Study time: one semester Research content: First, the introduction of the teaching mode of flipping classroom into the teaching process of statistical principles, whether students can fully grasp the basic knowledge of statistics. Second, do students have an interest in statistics and whether their self-learning ability is improved?
Student Achievement Assessment Results
The assessment of the results is based on the results of the final bare test, supplemented by comprehensive results. The number of economics major students who entered college in 2014 is 78. The average score of the final exam is 77.52, the passing rate is 88.46%, with standard deviation 14.81, and the highest score 99.00. The minimum score is 42.50. The 2014 class of international trade majors has 59 students. The average score of the final exam is 78.75, the passing rate is 89.83%, the standard deviation is 12.47, the highest score is 98.50, and the lowest score is 39.51.The scores are as follows: 
Student Study Interest, Self-learning Ability and Teaching Satisfaction Survey
The survey object: 78 economic major students, 59 international trade major students, a total of 137 people. The purpose of the survey: First, is the student interested in the course? Second, whether the students' self-learning ability has been improved. Third, do students like to flip the classroom?
Research content: After the introduction of the teaching method of flipping classroom, we want to know whether the students' academic achievement, learning interest and learning ability have been improved.
Research method: Online questionnaire survey method. In the process of learning the course, we set up a statistical learning QQ group. The main functions of the group are to publish PowerPoint, arrange assignments, discuss problems, and so on. Therefore, the survey used the group to conduct online surveys. On the one hand, the collection speed is fast, on the other hand, it can save costs.
Questionnaire content: It consists of two parts, student background information and survey content. This questionnaire uses the five-level scale of Likert. The first part is the student background information. The content mainly includes student gender, major, test scores, and class ranking. The second part is the research content: whether the students have an interest in the course; whether the students' self-learning ability is improved; whether the students prefer the main teaching method. The details are as follows: Table 2 . Research content.
Interest in statistics
Like teaching materials, easy to understand 0.762 Clearer than other course materials The content of the course is completely mastered I want to know the knowledge related to this course.
Self-learning ability,
Ability to analyze and solve problems increased by 0.922 Self-learning ability has been improved Teamwork ability has been improved Improved expression skills
Satisfaction with the teaching method
I hope other teachers also use this method of teaching 0.821 I like this teaching method more I will be disappointed without this way. More willing teachers to adopt a student-led approach to teaching
Descriptive Statistical Analysis. The number of valid questionnaires collected this time was 95, accounting for 69% of the total number. The statistical results are as follows: As can be seen from the table above, 95 students participated in the survey, of which 58 were boys, accounting for 61.1% of the total number; 37 were girls, accounting for 38.9% of the total number. There are 50 students majoring in economics, accounting for 52.6% of the total, 45 students majoring in international trade, accounting for 47.4% of the total, 15 students from urban areas, accounting for 15.8% of the total, and 80 students from rural areas, accounting for 84.2% of the total. As can be seen from the table above, the score is above 80, accounting for more than 64%, and the number of failures is 3, accounting for only 3.2% of the total. Compared with the group median value of 3, the scores of each item are larger than 3, except that the score of the item "completely mastered the content of the course" is equal to 3.In order to facilitate comparison, the sub-items of each indicator are averaged to obtain the scores of the three indicators. See the table below: From the above table, we can see that the scores of the three indicators are higher than the median of group 3.
Reliability Test of Questionnaire. The reliability test of this study is based on the calculation of Cronbach's alpha. The ability to analyze and solve problems has improved 0.922 Self-study ability has been improved Team cooperation ability has been improved
The expressive ability has been improved Satisfaction with the teaching method I hope other teachers will use this teaching method as well.
0.821
Compared with the traditional teaching method, I like this teaching method better I would be disappointed not to use this way I prefer that teachers adopt a student-led approach to teaching As can be seen from the above two tables, the Cronbach's Alpha of the total project of the questionnaire is 0.921, and the reliability is high. The reliability of the indicator of "autonomous learning ability" is higher, and the "interest in statistics" is less reliable. But the reliability of these three indicators is greater than 0.7, so it is acceptable.
Means Test. Single sample T test. As can be seen from the table8 above, the mean value of each item is larger than that of the group median 3. As can be seen from the table9 above, there is difference. In the statistical sense, because the P values calculated by T test are 0.001, 0 and 0 respectively, which are smaller than 0.05. That is to say, from the survey results, students are satisfied with the new teaching methods and students' interest in learning and self-learning ability have been improved. As can be seen from the above table: gender and major do not affect students' scores on three projects. Because the T-test of its mean equation yields a P value greater than 0.05. Therefore, in statistical terms, there is no difference. Student sources influence students' scores on "interest in statistics" because the T-test calculated by the T-test of the mean equation is 0.027, which is less than 0.05. The level of test scores affects the student's score. Because the multi-factor analysis of variance found that the P values calculated by the mean equation were 0.008 and 0013, respectively, less than 0.05.
Conclusions
Statistics is an applied discipline. It can refer to the teaching method of flipping classrooms, changing the traditional teacher-led classroom and becoming a student-led approach. Specifically, the following methods can be used:
First, the roles are interchanged. The teaching method is mainly focused on students and supplemented by teachers. The main role of the teacher in the classroom is to inspire students to solve problems. A large fraction of class time is in line with the needs of students.
Second, the classroom content is exchanged. The explanation of the basic theoretical knowledge, such as PowerPoint or micro-course video, are assigned to student in advance for them to self-study. The main amount of time in the class is for the students to complete the case study. Through the progress of the case, professors can find out the real difficulties, and explain them in a targeted manner. Then arrange it in the form of homework, and let the students carry out the exercises after class to further consolidate the theories.
Third, organize students to establish a studying team, encourage students with strong studying ability to act as group leader, and help other members of the group. On the one hand, it can alleviate the problem of low professor/students ratio at university. On the other hand, it can cultivate the teamwork spirit of students and enhance their self-confidence in helping others.
Fourth, by doing so, the professors can spend more time communicating individually with those students who need help the most. On the one hand, they can find the hard work of learning. On the other hand, they can enhance their self-confidence and enthusiasm through more attention.
This study achieved the expected results. The new teaching method not only enhances the students' academic performance, but also the greatest achievement are that such method gained popularity and was appreciated by students and professors alike. At the same time, it also enhances students' interest in the course and the ability to learn independently.
